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1(<+8&3%. (#P+<%12+#3*+"#O+Q+(OH# (H3*+H#BY&S+ITHR* <HH<Vo(#P+-+.3%+&H#3. *3# &#2" 3QHS2#Yo#&+2143
&%3+#<Yo(#:41<B1%3+0

u
661 3,()!13(80'13&*!1%,() 124%--0( 1,43(3,'0(%2'%,2 !

CO6&."12#2310.+24#*%9+#12+O#AS; #0%3%#:&'6#;0COHE'P. (2'(#&+,%&0. ( #3*+H#Q+&: &6 %<+ #3*+#8&'13.( 4
1.0+QBIR+0+&TH3*+2+#2310.+ 24069 +#:'< 1 2+0# (#%(%4"Y . #* R#I%&. 1 2#AYSRHHK BDBHEBF 8 2
&'13.(#,1.04+12#Q+8&:' &6%(<H+HYO<&' 2240, +&+(H2<+(%0&. 2H#: & 6HYHQ+&2Q+<3. OFHBIHIROY 1 +& 2H: & '6H
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Spot market
Sparse, Low Density Lanes Consumer Region, Backhaul Lanes

C.H. ROBINSON LANE DENSITY IN RECIPROCAL DIRECTION
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Q2 Headhaul Q4 Balanced

. Chicago, IL to

Austin, TX
Number of Loads
Lane X axis Y axis Quadrant
Chicago, IL to Austin, TX 150 30 Headhaul 100
Austin, TX to Chicago, IL 30 150 Backhaul Q1 Sparse Q3 Backhaul

. Austin, TX to
Chicago, IL

100

#
#

* <Up, THI@H5+0: &OTHEH2#B+<' (O W06 GYB*+#-QUo8 2+ 1 YIBHR A4V +H#Yb#H2+ < QIBH3H
5+0:'&0 TH>B'H#* <%, THRY62216.(HYH*"Q'3*+3.<%64#6.004-+#Q".(3# HILLHA'V0 240 BYMA H1E B+
2Q%&2+#[1%08%(30

[.,1&# TPW%6QB&HR. (B 32/R.3*#-Q%&2+#@%(+2

Q2 Headhaul Q4 Balanced
Number of Loads
Lane X axis Y axis Quadrant
Chicago, IL to Medford, OR 20 40 Headhaul 100
Medford, OR to Chicago, IL 40 20 Backhaul Q1 Sparse Q3 Backhaul
Medford, OR
to Chicago, IL
L]
o Chicago, IL to
Medford, OR
100
#
# #
6161681%,()! 24%--0(! ,43(3,'0(%2'%, 2!
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344" 1&H[ 1008 IB(ET+#2* QQ+&HOMOHYA HIR'HD .- + &+ (<BP + 3R++(#3'B%H< & BY &S +3HIB(OHH
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Macro Maket Characteristics Q2 Headhaul Q4 Balanced

o Chicago, ILto

Austin, TX
Number of Loads
Lane X axis Y axis Quadrant
Chicago, IL to Austin, TX 150 30 Headhaul 100
Austin, TX to Chicago, IL 30 150 Backhaul Qi sparse Q3 Backhaul
Austin, TX to
Chicago, IL
.
100
Micro Shipper Characteristics Q2 Headhaul Q4 Balanced
Number of Loads Chicago, IL to Austin, TX
Macro Maket Micro Shipper Shipper 1
Lane Shipper X axis Y axis Characteristics | Characteristics 100 °
Chicago, IL to Austin, TX 1 20 110 Headhaul Backhaul is 3 Backhaul
Austin, TX to Chicago IL 1 110 20 Backhaul Headhaul Q1 Sparse Q3 Backhau
Chicago, IL to Austin, TX 2 40 30 Headhaul Sparse Austin, TX to Chicago, IL
Austin, TX to Chicago IL 2 30 40 Backhaul Sparse Shipper 2
- Austin, TX to Chicago, IL
. Shipper 1
Chicago, IL to Austin, TX L4
Shipper 2

#
5.<&'#2* QQ+&H<*% &Y< IUBRE K2 YoAHP+<VoAPARBHRHIHO +RH3*+#2% QQ+&#.(0.9.01%44" 7#
&+, %68 04+22H H3*+#6%&S+3HO'A16+H%IHI*+<'(2'4.0%3+0#4% (#2+ DA CEHDUYEBYa(<+H#Q+&H
A% (+ THRAH#<Yo(HO+34RIG-BE#80* QQ+&2' 140K (2.0+ 8&H6%8.S+3H#9' A16+HR*+(#3+(0+&. (#3*+.8HA V0 24P #

<'6Q%&.(,#.3#3#3*+#'9+8&%44#6%&S+3#Q# &' &6%(<+O
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JF+(H3*+#6%<& HEY8S+3H< Y& Yo <BEBI2DITP 4+ TH#. 3+ AQ2H3'H.2 4% 3+#3* GUSRQUBFUSH I #
<HOHRYo<3+IRIAQHI&A2LAB2H. (HYGH<Y(, +#. (3 +#8'13.(#, 1. 0+HQIRHRBUGE OOH H+ %A 1 Vo3 +H3* +
6%<& #6%& S+3H<*&Y<BBYUPIREP 3F16+&. <#I1 %08 B (BH6+(32W6(0#?1<4.0+%(#B.23%(<+#
8B 1AVGR +8+#12+0H#3H0+3+&6. (+#R*+3*EUHBEMBYO& S + 3H< %08 Yb<BABaQ B +&#3. G4+ O

| @EE'P.(2'(#, +(+&Y%3+0H3BM<& HE Y& SFIHEYo<3+&PIHZA O (H#.3 248 AN BHBCH
P&'S+8%, +#0%3%HY03H3* +#S+"HE%8& S +3H%&+o# A0S #3 HS +"#E% &S + 3HY RS SABIERRHAYo(+#4+9+40#"
A% (+HOUB2# R(HWHY (O#"#3H8+ Q&+ BHZEIGHES + 3H <* V&V BIRABDK I * +#P 12, (+22#8& 14+ 24
6+(3. (+OH. (H-+<3. (K RIBY<8IBYH& SHAHOB. <& # * QQ+&M6&Y6<3+& QBRI <*#2* Q6+(3#RY2#Q&'.0+0#
R.3*#0(1&..,.(#3'#0+23.(%3. (HQY BAW I3V 3+ HARBAHI + 2+ &, (HY6(0H0+23.(%3. (HQY.&2HR+ &+
B6%3<*+(BHS+"H6%& S+ IHBESWHE %8S + 3HY0&AVHHAOE K 8 8+2Q'(0.(,BY<& HE6Y&S+3#
<F06896<3+8& DBSDHYABHRGHIR+ &%, &+ Yo 3+0H#3 HI*FBBBSSHAYo (+#4+ G 4O#

$2H2FR(#. (AYPAF#.<%, TH @H#3'H#5.%6. 7H#| @HIHEN <" 80. (%3 Oga#Y(O#"#<"&0.(%63+#
' # OV @K LIa7#9%(0#LOGIHY(O#RBLKLO#I%2+0# (H0dR #6968 S+3H<*%&Yo<B1 B 32T
<3, (HKIGBY0& S+ 3HIB(BR, #2+ QQ+8&H<*Y &Yo< THERD HRUARH I 1% 08 Yo(3HKHY6 (04 <BY622 .+
N1%A4%(<HB&P'3*#K Lfa# b (0#KLKLO#

A%PAIH3%P.4.3"#5+3*'0'4","#?W%6B4+2

OUK3+830%K3:2%( E-)(Q0.3R-21Q2*+5 -.101(2*3405+2* (
I"#$ e %8 () (*+ I"#$ e -.101(2*3405+2*,
! " ">7$93">@AB>?C93">ADB  ">#"
">AAQ3">SDHB>AFO3">SAHB ">
">SF#93">1IB=">FC93">D?B  ">IC
">D?93">DGB>AI93">ADB  ">"? "

670.28&93:;3+&3%02)093 !
670.28&93:;3+&34-/-+793%E  # !
670.28&93:;3+&3G2H013¢0+I19354 F
K-5+0*93LM3+&3;(N0*8+&*930HF !

A

#

A*+.&23H6+3¥0THNG16+&.<#I1BOKBHBEL oHIGISeTRY2H12+0#3'H#%622. ,(H+Y<*#D5SHIS+'H
6968 +3H06&+9be# QY. SHIMUBHEIUB H&+Q&+2+(3#.324<' 8. & XY UG & S +3H<*%&Yo<BA&. 23.<2
C+960*06148Y8BO8Y6{3H#1%64%(<+0FUAHE Yo (BT Q& 23 HIRE Yo (BFHY6 (04#1%< S IIAHOE [BH
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d2++#., 1&FHOHHA*+(TBQFEGR*+ 3%+ 8H3*+( 16+ BUHK & HE% &S+ 3H<*%08Yo<B'R@B(I &, 61

"L Ob&H3 H + Y& ORI, + THR*+ (H3*+#(16+ EHAE H6Y08 SFIHEY0<3+&IBD < DHE GHIHI H TH SH{HIH

74 &HKHI HMTH EHMHBITLBORES + 3H<* V& Yo TRHR BB(R D+ &+ 0H#3H6'0+H#P " H#KH[1%608%(32

6'9+6+(3 O#>3*+&R.2+7TBBI<R H6%&S+3H#<* V&Y <RHBIB(RD+8+0H#3HE'O+H#P"HiH[1%608%6(30H#! &#
3*+#8+6%. (.(,#D 5B D5SHQY. &HICWBBH<*Vo(,+ THIBW<& HEY&S+3IH<* V&Y TRHZ B3(RD+&+0#

3H6'O+HHP HLH[1%08YGRBOHR (1. (#, L&+ | THI*+H#DE$HAYo(+#$123. (THADHIH@+W. (3 (TH#DH#: & 64K Lfa#3'#
KLKL7#.3#6'0+0#K#[19%08&%(327# (+#[1%08&%6(3#3 H3*+#&.., *3H#%6(0# (+#]1%08%6 (B BRA (BIYAR & 61

J 1%08%(3#KO#/(H<'6QY&. 2'(TH#;*.<%, TH @H#3HEY%Q.0#; . 3" TH#-BH6'O-LOHHE L YAV UQBTHB* +#2%66+#
[1%08%(80#

1., 1&+#f FE16+&.<#J19%0896(3H5'0+6+(32#%(0#?1<4.0+ Yo (HB/A3Ve<+

1. Headhaul 2. Balanced
‘ NQM  ED

Austin, TX to Lexington, KY 2 0.08

Chicago, IL to Rapid City, SD 0 0.27

Austin, TX to Lexington, KY
(0.52, 0.54)
2020

V(0.48 — 0.52)2 + (0.47 — 0.54)2 = 0.08 A
0.5 ° 1
Chicago, IL to Rapid City, SD »

(0.37,0.48) \ * 1

2020 Austin, [TX to Lexington, KY
(0.48, 0.47)

J(0.31-0.22)2 + (0.37 — 0.48)% = 0.27 0 2019
O
Chicago, IL to Rapid City, SD ©
(0.32,0.22)
2019

3. Sparse 4. Backhaul R

7

0] 0.5 1

#

J(H3*+#2+<' (O#6+3* 0THIH?1<4.0+Y%(#B.23%(<+#+[1%3. (#A?[1%3. (#ie#R U241 2+0#3 #<%d<14%3+
0.23%%(<+#P%2-+0# (H3*+#0+(2.3"#.(: &6%3. ($Q&'D.0+0#P" #: CHE'P.(2'(THR*+ &+H+Y< #S +"#6% & S+3H%6&+%
OGB4 R (FWHYO(OH H<"80. (Y63+20#4- . (<+H3*+#-H\WOb< K AN €BIBBOS SHQYo. SHP #'+%6 &

R+&+#Q&'9.0-A)T%3. (R Y2H#12+0#3 H<VA<14%3+#3*+#0.23%(<+HH< V0, +HAHIHQH O3 QH% & O
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B.23%(<+#:'&HAY(+H*. <%, TH @H#IHEY%Q.0#;.3" TH-BHY (0#A% (+#$123. (TH#APHEHBHIN KB THOHH: &
R+&2VR(H. (#]., 1&+#F OH<-+H#3*+#0.23%(<+H<V0o(, +E &H+YRBHDSSHRY2H P3%. (+0THI*H#969+& Y%, +#
06(O#3*+#23%(0%80H#0+9.%3.'(# :#3*+#0.23%(<+#<'1A0MB (GBS BAWERO 3+ &H3* + & +HR Y 2HYoH
2.,(1.<%(3H<*%(, +HEUW<E HEY%&S+3H<* U8V <BYGIDIWBH3 OGO

A*+2+#3RH6+3% 024 <" 6QA+6+(3H+ V< 35+ &OHI &HI*¥ 2+HAYo(+ 24 (HI*+H+0, + #3*+#[1%08&Y6(3THYo!
269%044H#6'+#.(#Q'2.3. (6., *3H&+21A3H. (HYGHP . #6'O+6+(3H. (H3*+#(16+8. <H[ 1Y% BRIHBFHIUL /624
$123.(THAPHI H@+W. (,3' (HDH#H. (1 CHEABHIY0& A" THI* 2 HBAIBH D9 +#3*+#2%66+#[ 1% 085 (RO
P. #0.:+&+(<+#.(#21<4.0+%(#B.23%(<+BHASSHABRE 1" <%, TH @HIHEYQ.0H;. 3" 7H#-BHDHI ., 1 &-+#f
CH+(<+THRBIRIH'GP. (+ B*H6+3* 0243 H%<<18%3+4" H#<YQ3L&+HI* + #< DM QHBBI& S+ 34
<F06896<3+&ADACBARKL 243 H+::+<3.9+4"#+0%A 1% 3+#3*+#2 3BIRLRIIBYEBSHBH <* V& Yo BHBE3.<2
3.6+GH

2[1%3.'(#i#, 28 @$()*A&/1()'$*>B, (1&0)

"H$%&'() *%,-0# . * Olrggar( 2 Lo 34 Brysar( 2 S war( 3

$:3+8HR+H#+ W6, (+0#3*+#23%P . BBHRHBIHE.S + 3H<*008Yo<BHRA2B-9D641%3+0#&'13.(,#,1.0+#
Q+8:'&6%(<+OHA'HY622+ 224 R*+3%+8HY0("H#&'13.(#,1.0+#238%3+,"#R' &S 24 H 1 BDEHTHPHR QL3H <#
+09641%3+0#3*+#%6<<+Q3%(<+HEBHRR HCHHB (HYEIHBEHIY0 8. S + 3H< Y8 Yo <BH B2 QEB I +(#
12+0#"Q'3*+2.2#3+23.(#3H+HWH. (+H#R*+3*+&HI*+&+HRY2HVH2. (1. <Yo(3HO. .+ &+ (<HEI(HI*+H#Q+8:'&6%(<
0600.3.'(RA-HYA2'#+9%A1%3+0H3*+#9%6<<-+Q3%6(<+H8I3+HHP HQUe 3 < AUR X LIPHTYGHIER (H3 #3*+
<H00896<3+&QDBAY (THR+HIOQBE+2. 28423, B'H+WY6. (HHR*+3*+&HI*+ &RV 2HIH2. (.. <Yo(3HO.: +&+(<+#
(HQ+&:'&6%(<#O#

W6, (.(#3*+#8'13.(#,1.0+#Q+8:'&6%(<+H#6+38. <2H3*&'L, H#3*+H#A+(2+ BOSHRBURSG+ 34
00(0#3* B & 12* QQ+EMW68Y0<2BEIROAL R+0#1 243 #1 (0+&23%6 (OHR*+3*+8H3*+&+HRYG2HYHO.  +8&-+(<+E (#

Q+&:'&6%(<+#.(#0.:: +&[1(BO&Y6(GR
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@%234" THR+#+W%6.(+0#3*+#8&'13.(#,1.0+#0+ BUHEREIBEBHE. <& 12+ QQ4&
<H008Y6<3+8& IR H6+ %02 DB+ H#(16P +&H H3*+#3+(0+82H+ Vo< H WML P6. 343, BBt +Q3+0#
P 43+ +#<06& & +&OHA*+. & 23#3+(0+&HIARY " 2HR+(IHI HI*+#Q&. 6%& H<Y08 & +& THYo(OHYoHA R +&HY9+&!
3+(0+8&2#.(0.<%3+ 2#%H#P+33+&HQHE'&6%(<+OH#

AHE.(6.Y H3*+. (A1 +H(<HH HI*HF O+ 8I6AAHE%&S+3#<'(0.3. (THR+H('3# (4A*#29%41%3+0#3
Q+&:'&6Y%(<+6+3&. <2#6+(3.'(+0#% P O+ HBUBHR 6% 8. BHTB. <& #2* QQ+8H <V 8Yo< FHEP D3R #
642" #2+QV6&Y63+0H#3*+#0%3%#. (3H0.: +&+(3HQ+E&. 024 P Y6 2+0H# (H3*+#'0+&%44#6% &S +3#<'(0.3.' (20H#A* +#
B.2<122.'(#<*96Q3+&H#+WOBRAR +#+0%4 1% 3+0#3*+#23%6 P . BB EHBOYE. S +3H< %8 Yo <BHG RERSA4#
06241 8#0%3%HY0(%0A4" 2. 2H8+21 4324 P Y62 +0# (H3*+ 2+#Q+& R HHZE 838 8RHOT4B.' (20

>H(0 2+/'213&*1  *%2,+22%)& !
A'#%00&+22#3*+#<+(3&%4#Q&'P4+6#" #' 1 §HEIRER IRIVBK & #6%0& S+3H<* V& Yo <EHEL 2B 2t
&'13.(,;#,1.0+#Q+&:'&6% (MR +#12H8*+#6+3*'0'4"," #H+2<&.P#E3*+#Q&+9.'¢ B Q3B&H/0(%4"¥ +
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3*+#0%3%H#Q8 POHOE OHE'P. (2B'H#+ W6, (+#3*&++#6%. (HIR@HIVoP . 4.3 DHEKRB Yo (<+#
6-+38&. <PHYLONBEY63+,. 420
SHI2'3.%/%"; |
BL+#3'H3*H<"<A. <Y A (%31 &+ H#3*+#3&1<S.(#.(0123& THR* <<V (HY%b:+<3H6+ BRU<EHB+ V621 8+0#%<E&'2
6968 S+BMO&Yo<3+&BBUBDES DESHAYoHH+O+IRAHO+& .+ OIR*+3%+8B*+HA4Y6(RMEAD3YoP A+# 9+ 8#3.6-+#
06(0HR*%3HAMRFRIRIVP A+#R . 3* (H196HBHO+&. R A >C/B 18, *3#6%&S+ITHORBH2' : 3H#6%8&S+3TH#
>C/B T#%(O#QRSC/B eOH#A*+(THPY2+0# P43 (0. THRHHQE&'<+OR. 3*H#' 1 &#% (%4348 Q'2 +#
+(01&.(,#238%3+, .+ 2HBEEHB. (H&+A+9%(3H#'9+&H3.6+0
$2423%3+044D 3 HEHBYP ABE(0H5+3¥0'4 " #2+<3.' (HMDIR+#1RB*+#21<4.0+%(#0.23%(<+#%9+&%, +#
B+3*OHBH<" (. &BHI H#23%6P 4. 3" H B HEY0 & S+ SHURAIRHE O+ &HTBH 1 &4, &%6Q*2#d ., 1N 28
Q&+2+(343*+#:.(0.(,27#0+6'(238963.(#<'(2.23+(<"#'9+8&H#3.6-+#%(0H01&..( #;>EIBHQ+&.'020

| ., 1&+HKD. 2QADIB*+#"+ 0 & A" HQ+&<+(3%, +#' H[ DG H)+&5$ 'D5$ #1%(+7#0.9.0+0#
(3HI* &+ <3+, &G PAHE. <H[1%608%(34#6'9+#d G IFBIBKLH 7#06(08BHHL@ 1&#:.(0.(, 2 R#
3*0680(+2H#8+6%. (H23%P4+#'0+&H#3.6+THR. 3*H#% (H%9 6O HIBL YDEAITR 5$H4% (& # OfKP#
1 (OH3*063H3*+H#6%Z'&. 3" #A%(+2#dggO_ e#*Y60H#G ISHHLIE+V6(.(H#3*+"#23%"+OH. (H3*+#2%6+H{1%08%(3
f#' HAYo (+ 2+ Y604 G ISHTHY(0#A+224#3* % (HT #dLO_e#*%0iGISHIHKO#

#

#

#

#

#
1., 1&+H#KTFE 16+8&.<#J1%08&Y6(3H#:*%(,+

)>J=?CKa>AG?AD<'0: @="P)40Q'R:T. J40R'T
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2015 - 2016

2016 - 2017

2017 - 2018

2018 - 2019

2019 - 2020

2020 - 2021

2021 - 2022

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
#

#

+< (OTH30H 22+(3. %443 HR & SHR . 3*#2 3% P A+ 1SS HIB{ U BID+ BHO+H0b (B0 <+, +1D1&.(#
%("#9%A41%3."(HQ+8&.'0#23Y23<B @AOKHIQ®MBHS. *3H6%&S +3 THOGBH?': 3H6%&S+STMB 7THYo(0H
Q'234>C/B P +<%12+#RGHSEHYo(YA"Y +H#Q+8&: &6Y6(<+HY<E&'224#3* + HIL BRI IRB- 1 3/B*+#

(AL+H(<+H HOOH<E& HEY&S+3H< Y08 Yo<BHBQBHBV PANFR+H<Vo(H2++H#3*&-++H#+ W6 QUETDIBE Yo 3t

3 24+H#<002+ 2THA +#: &2 3H+WObBQA+H. 2HI +HAYo(+H& 6 &. . (HSH3HO+23. (Y BUHTUS B HHE. Y +0#%2HW
G16+8.<#J1%0&%(37HG IDHMRA* 2#<%3+,'&"#.(0.<% 3+ 2BBHIBES M6 (R4’ (, 243 HIHP Y 4%(<+0#
[196089648. 6#3*+#23%&3#96(0#6%. (3VBLHNH BB +#"+ 06 &2O#A* +#2+<' (O#-FWIBQA-+#. 2H3 +H#AYo (+#: & 6
‘&, (HHHSHO+23.(%3. () TH<Yo3+ SBAPHRY G H<*Vo(,+. (HG 16+&. <#I1%0&Yo(3THG ISHEH THRA #<Yo (#
'P2+89+#3 00 3H3*+#A%(+ P B YRIB B #P Y64 %6 (<O & YoTRP L 3HEIRHE, HE Y68 S +3H< Yo QTH<B+&

<Ho(, +0H'O+8H#3.6-+OHC R+0+& THOUR (L H3* 44D %04 1%63. (HQ+EHB* 60 <& #6%& S+3H#<*%8%<B+8.23.<2
&+6%. (+0#<'(23%(30H1 (Yo 4" THI*+HAY(+1:&'6H &. . (HIH3 HO+23.(%3. (H=H REW3IH, GG 16#80RH
J1%08&%(37HG ISHSIICMKI63+, &"H#.(0.<Y%3+24#3* Y 3H BUHUHBYRLS + 3H <* V& Yo TRHB BB Wi
P'3*#P+3R++(#96(0#R. 3% (#3*+#: 1&#+9%41%3. #Q+&.'020

#
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A%PAHHBIOP 4. 3" HQHE&E H#6% & S+3#H<* Y& Yo<B- O ZBGE2KH %242

MACRO MARKET CHARACTERISTICS - QUADRANTS

Pre-Covid Soft

Pre-Covid Tight

Pre-Covid Soft

covib

Post - Covid

Lane

Category 2015 2016

2017 Jan - Sept

2017 Oct - Dec

2018 Sept

2018 Oct - Dec

2019

2020 Mar

2020 Apr - Dec| 2021

2022 Mar

2022 Apr - Actual

AtoB

No Change in Numeric Quadrant (NQM=0) | Balance | Balance

Balance

Balance

Balance

Balance

Balance

Balance

Balance

Balance

Balance

Balance

YtoZ

No Change in Numeric Quadrant (NQM=0) | Balance | Balance

Balance

Headhaul

Headhaul

Headhaul

Headhaul

Headhaul

Balance

Balance

Balance

Headhaul

FtoJ

Change in Numeric Quadrant (NQM>0) Headhaul | Balance

Headhaul

Headhaul

Headhaul

Headhaul

Balance

Balance

Balance

Sparse

Backhaul

Backhaul

| ., 1&+HIAR* R2#3*+#0.23&. P13. (1 HDBSSHAVHKOHP " H3* + RERO3+, & P +HH<Yo(H2++HBPHB Y0 H

<Ho(, +#. (H(16+&. <H#[1%08&80(30

|, 1&+#ME %0 (,+2#>90+&#A. G+

No Change in Numeric Quadrant

Change in Numeric Quadrant

(NQM > 0)

22%

#

A* &OR+#12080#P'WQA'3#, 8 Q&HHfeB'#2* RB*+#.((+&#_L#Q+&<+(3.4+#d,&% " "#P%&e#HHOH# 3*+H6+%0(

3*+#7?1<4.0+%(#0.23%(<+#<*%(,+#<'6Q%&+0#3'#3*+#Q&D(, 1 24 (FOE&RYU(0. <% 3 #R#<'6Q%<3#

S*+H#< 0 (, +2#% &+ HIBIHBEY0 & S+ 3R 4 16+#4+D-HIERB%. (+0#%(#%9+&%, +#71<4.0.%(#B.23%(<+#

<*00(,+#" #h#L GUF &' 22#% 4 41HBPB (. (, B*YdB*+#6%0<& #6%&S+3#H<*%& %0 <3BERDEBHAY0(H2

R+&#23%P4+#'9+&#3.6+0#/(#3*.2#P"WQ4'3#, & %0 QBI# 3 6pH Y WA 7#% (0#3*+#"+% EHEB QP& +2+(3

<'6QY6&.2'(#%6,%. (23#3*+#Q&+9. 1 2#" + %8 OHI'&t. (PBY(<HFBKIABL <4.0. %6 (#B. 23%(<-+#;* Yo (192

3*+#0'327#8&+Q&+2 BBHE6 %<& #6%&S+3#<*%&%0<3+&. 22 SBHAHNBRH3*+#0.%, &% 6# #3*+#:'1&#

[1%0&%(327#:&'6#KLT_O#A*+#H#%W.2#&+Q&+2+(32#3*+#?1<4.0+%(#0.23%(<+#<*%(,+#R.3*#%#&Y0(, +#:

<*%(,+28'##d0&%23. <#<*V QY E #6%0& S+3#<*%&Y%<BD&.23.<2

| ., 18+ TP1<4.0+%6(#B.23%(<+# %o (,+
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0.08

Euclidean Distance Change

2016 2017 2018 2019 2020 2021 2022 H
#
@YTER+H1Yo#* 23" &Yo6Hdl., YR BHIHE+ (' &BH#HE. 0+ BEHOIHI*+21<A.0+Yo(HB. 23%(<-HA<Yo(,+ 24" +96&H
'O+ &H" + & GHKLT_#3'HKLIHKIB* +#6%<& HEY6&S+3H<*0&Y0<3+&. 2D SBHAMSR +&+H23VDA8H
3.6+0O#/(0++07#3*+#0.23&. P13.'(#':#3*+ 2 +HROBRSHIH O# 3 H3* +#4+: 3HApHY T IR [ BUB6HA' (H3%. AH3'H
3*+#8&. *ITHR* <HEBBR3 H5$ D5 #%(+BH0REYAAH<*Vb(,+ 24 O+&H3.6+#3*063# < 1A0HP +#6'0+6+(32#%3H
342966+ 1 %608 Yo(SHBHBEIHEVE S +3H[1%08%6(3

1., 18&+#f TP1<4.0+%(#B.23%(%6(t+8.238.P13.(

Avg =0.08
Standard Deviation = 0.07

33



>18&#:.(0.(,221,, +23B*VB* +#6%<& #6%&S+3H< %8 %< 3+&. 2D SBHAFBRHE+6%. (#<'(2.23+(3H 9+ &
3.6+0#>1&H96(% 242 PO Q'&3+EBIEH +#S+"#6+3&. <2 THI*+#969+8% F HBOBIGHI+6-+(34. 24 OTK 7#
g #':#YA4H0BBSSHAYo(HH( SH<o(, +#(16+&. <H[1%08PHIB(0H3* +#%69+& Y6, + HABATIBY< +HH<+Vo(, +#
00<&'22#%AAH#D5$ 24 . 2BMER -, (0+&H &HYo(Y4" 2 PHRH3* 2 +HH0BB5SHAYs (+ 2H#R*+&+HG ISH#IHLO
#
>HE#-0(7)(13&,0 !
2BYPA.2* (#3*U3H6% <& HEY0&S+IH<V&Yo<3+&.23.<2HVU&+H#23YP A+#Y A4 R2HL 2#3 H+9%41%3+#8&'13.(;
Q+&:'&B%(<+#R.3* 13#3* +#. (AL +(<H HOY0ES+3H<*Yo(,+ 20H/ (#3* 24#2+<3.'(THR +H#+ W6, (+#3*+#%<<+Q3%|
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